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[mm 



29,ooo a 
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1. 2^Ai- §AIIAUES)_i; 
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1020010015675 #^ ^^f: 2001/11/6 

nlJ= ^E^^sKpredictive pyramid vector quantization : PPVQ)£}- 3]B}nlc. 
a)E^ 0 t^>5|-(pyramid vector quantization : PVQ) °l-§-tr 3rtfl^ -*f 

-M-71-8- LSF «a=^7]l- afl^vSLS.*!, iS^^l A^l- &°fl 

JL, 5IJ=^ Jl^s^ 74l<+^^r #°H, 3^1 <y=7>3)-^«(outlier)^ 

AMR.WB ^ J f^sj-7lo)lA^ LSF ^h^M DC^£-°] LSF Tfl^ 

^E-lsq- i*> MA *\)^7)3, cfl^sl «]Ei#£] ^><y ofl^A]^ Split-MSVQ 
(Multi-Stage Vector Quant izati on) # -M-g-SH «|e] ^t^. 

#^7l<4, 4>7l DC^^-ol ^17^^ LSF Tfl^ wflEil- ^ og^ti>o> o^g).^ pjj 
2-5^71 al 21 «J]E^^l-^7l ^ U] Dfl £ E) 2)5^1^ E^ <#7}-^7) Sf , ^7) v\) 

5.2)7}*}; 2)sK|.El tfjEi <#*}-S)-7l <4 t)HS.E] 2) E}-*! = tf) E^ <#7}s)-7] ofl ^ ^ <# 

3^1" #3*Rr ^^#4, ^"71 ^$R1^HH ^Hfl^ OJ:^ 

^E^ Aj-71 LSF Tfl^ *)Ei<5| DC^-a- 7}*V*}$r 7R}7)1- JEf-*Vcf. ^ 
LSF Tfl^ <#7}sMl ^ wlM^. #ufl<* ^ tLj^HH LSF <#7-m 

predictive PVQ 4 memoryless PVQ# A]~g-*}-_o ^ ^^^-^ cfl^v u\}s.g\ 
# outlier» #<a ^ $m. 
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1020010015675 #^ °^}: 2001/11/6 

S. 1 

-M-faLS^, LSF, °£x}&7], AR(Auto Regressive , MA(Moving Everage) 
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1020010015675 



^ ^^>: 2001/11/6 



^-cfl^ -g-^ ^^^.7]^. LSF °^>5)-7l {LSF quantization for wideband 
speech coder} 

£ l£r £ ^ *UHH tt)-= -£rfl« ^ «-^^7l-g- LSF °«f^i^7l 

€■ -g-^ -"Mia^s] LSF <S*>3H] Aj.-g.3g ^ oi^ ^l^e}- 

Dl^-^Bl^lsl-Cpredictive pyramid vector quantization : PPVQ) ^^oj^tf] 
E^cM-sKpyramid vector quantization : PVQ) °l-§-t!r %cfl^ ^ 

^7}^r LSF <8*>3J-7H sj-tb ^°lcf. 

^tel- M-Er^fl^ e]-o] ^ ^i e ^s}^ ( i i ne spectral frequency : LSF) Tfl^-i- 

^r^-Srfe %o] D fl o. f^srcj.. LPC(Linear Predictive 
Coefficient) ajaj -Sd^ofl^^Stg: ^ Sefl^ ^$3. q- 
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1020010015675 #^ 2001/11/6 

¥<H A S^I^IS. <^)# $L%\<>\ ?]i=. 7fl^ ^^^14. 

Nokia^HH 3GPP IMT-2000 *l^-§- #cfl<3 -%-^^-S.^7]S, 

AMR_WB( Adaptive Mult i -Rat e_Wideband) ^ ^JlsM^I LPC *Ltf& 16*1- 

all-pole o]nfl Af-g-s)^ I67fl£] <*H^Ml^#Sl <g*>SH* # 

<4> 4# #<H, CDMA ^-^-f-^l^l^Efl^l A>-g-sl^ jr^Aioi IS -96A 

QCELP (Qualcomm Code Excited Linear Prediction)^ *l*ll «1M^ 25%-& LPC <8= 
^ofl A]-g-§>ji ^o.t^, Nokia^V^l AMRJVB -g-Aj -^JlsMtt # 97fl£) £H ^ofl 
^ #*ll tilMcq 27.3%°^ 9.6%!- LPC ^r^Hl aV^-s:>zl ZL 

^-91 JL^r^^l LPC °<J=^>^^ ©1 7m^\9XJi, -g-Aj °^7H 

Cr^tb °^>^ « 0 >^#ol A>^-£)j7 ojcf. LPC ^B^fil Tfl^l- ^>^-«- ^ 

, €^S1 S-Ajo] 74l^Sl cy:^ ^^ H l nfl-o 74]^ o^}^ L p C ^ 

El3 o>^Ajol -£^3*1 ^ ^1^°1 ^4. n}^, L pc Tfl^* ^VSf Aj;g 

°1 ^ ^DlEiS <#Al-5|- sr>^0> ^ f ^ tiVA> 7^ 

(reflection coefficient) 5E^ LSFS. ^^sH <#7}s|- ^cf. ; LSF 

£-Aj<3} ^Aj*f ^^«>7ll ^S)^ olo] J^l 7flt« 3.^ 

tt^7l#£ cfl^ LSF <#*}1s\- « 0 ^# ^>-§-tbcf. 
<5> Jl^^°J °o>a>S}-1- ^sH LSF Tjl^^l Sefl^Tj: ^^Tfl* ol-g-^-cf. 

Ssfl^sl LSF* <y=A]-5)-^l g>ji Sefl^sl LSF& ^ 
711 Sell^ LSF-& ofl#s>ji ofl^ ^^># ^rSrtb^. LSF&^r ^ Ajjro} ^ 
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1020010015675 #^ ^^V: 2001/11/6 

4^ ^^tb €?fl7} $1-0^, ^#3.0 jl °\}^?o] 7>^s>jl ^-^1 

<6> ofl^ auto-regressiveCAR)^^^ moving average(MA)€^l- 

*r " 7>^1 «J-^o} ol^rHl, AR <^ tiV^ ^ ^ 

A >-§-£)^ AMR, CS-ACELP, EVRC -§-3 -g-^ "^^Hl^r MA €3* o]^.^. d\] 
°l-§-^^ $14. £ ^"IHfe AR ^1^71^- safety-net* ^-<>1 A>-g-^-o.s. 
*l ©1 ^->fl# «fl^^>ji ^cf. Ssll<y^ LSF <^)# =ifloj vflofl^ ol-g- 

^ LSF jaLifcS- Afo]^ ol-g-^- <£*>3- « o v^ £ 7fl^-£l^cf. LSF 

<7> ^^^1 *}Ei ^rSMH #*fl «]B^ tNSl^ o^g^Rr ^ ^] 31 

3.7) 7} Ui^- tH^ZL ^ A]7iol go] ^.Q.£] A]~g- ^Br^. o] 

1- #31 «)E-11- 7 fl^ ^«]EiS M-^^ AA^ ^k^SLsL 

^<£*>3-*Hir 7m*\9X^}, °1* miEl^V^split vector 

quantization : SVQ)^ °1 #°1 , 20*1 M# o)-g-^- io*} ^tj 

<£*>SHH *H °^>^T^- ^-f «|Ej Eflo]^.o| a7 ) 7 ]. 1Q x 2 20 o] 2£)^n> 2 

711 ^ 5*r -¥-«lEisL M-ifol zj-zj- io a|E, A ) ^*H- tfl^oj:^ « o v^ o. ol 

-g-*}iS tfjE-1 Eflol^-o] ^71 7> 5 x 210 X 2S. ^cj-. Jit} ^-a- ^tfjE^S M- 
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1020010015675 ^a}: 2001/11/6 

<8> ofll- 10*}- <y=^>^ 107fl^ *S\&\g. l4¥^ ^^"^ °^>2}-7]- 

^cf. °V^ ; ^ tfiE^^gj. wj-^^. ol-g-^j-ji 20msec S3l<y A>ol^ lsf 
LSF# °o^>^ ^-f 24«m 7 > ^Atb °^>2l- *r 9X^. 

ZL&IM- ^A> tfjE^^VSj- Z$ *-*S\B\M: ^A>3^}jEL5L ^- ^ 

33 ^TflSMr JiJl A>-g-^- Eflo]^ 3*}. tfjE^cy:^ ^ - 

<9> ^^<y tf|El <#7}S}-7l^r S^-g- *>*1 D J, ^A> «]Bi^7>S}-7l^ 

<10> ^A>^ ^*}-Al m- QO] Aj^S^ n-Af^ «jEil;0] ^^-Ojtq-. 
<U> X ] A — < x | ^ = c- 1 « 1 -f- c- 2 «r 2 -»- c n a n > 

<12> 2**} ^E^^sM^ 3.7)] ^*\<Sxm7)9). 2*7.} 

^A>2}-7lS. uPr<H*]-IL, 3-^2) *§$\°\] tc^ ^ tfjE^l-sM^ 

= ^ ^a]- tfjEl<y:7l-2}-7|7> 9X^-. ^ ^a> ^E^j^i^ 7K-a] o>(Gauss i an) 
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1020010015675 #3 <£t.\: 2001/11/6 

(Laplacian) £-3.* 3^fi=K 



X}^2) ^7}o\] tcj-e]- LPC Tfl^ <8=*>SH) -2_^£l^ nflS. E} ^4 SJEL-^ ^ 711^^ 
* #±X\7]5L outlier* #<>H ^€ ^tfl^ -g-^ Jf jr-g^l-g- 

LSF <#7 r 3*7l« ^l^-*>7l JHtb 



^ ^f-g-] 

tb ^-3* ^*>7l fl* ^ofl 14s. #tflQ3 ^ Jfjr^l-g- LSF 
°d^7l^, LSF ^% °g^^f DC^^-i- *}7\i>}±= ^7)9\-, 

^7} DC^^-O] ^71^ LSF 711^ «3jEil- ^ <y ^«J-o)- o^j-S)-^ v\}S.^7) 
til «3)Ei^>2)-7l ^ til^SSl HJ]E^^>S)-7lSl-, 

^£Sl7ltil 3X1^1^ *i\B\c$X}3\-7]£\- WHl-2-^ 2) &M ^ ^\^°^}^7] 

°1H 44 °^V^r€ ^fSK 1 ^ oga LSF 711 ^Ei^ ^^91 ^ 

^7) ^^'EHH ^>5)-tfjE^Sf ^-71 LSF Tfl^ «jE^ DC^-g^ 

7K^fe 7R17]- i^-^V 74 -a- *lr4. 
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<18> o]t}, 5L^ #2ift&A\ ^ ^Aloj]ofl nj-s. -g-^ 

<i9> AMR_WB ^-Jls^HH LSF ^V^fe DC 16*r^ LSF 

7)1^ 1*> MA ^7)3. «JE]^ ^oj^oi 16 ^o] ofl^ ofl ei >S) &| # z}-z}- 

9*r 7^ **%B\3. ^( S plit)*H ^^ifr* chg-, zfzj-o] <& 

ofla^Bll- 9*r^r 4 7fl^ 3*r ^-^EiS cfA} 3-^-( S plit)S}JL, 7*}^ 3*V 
£ 4*}^ -¥-^5. £-tKsplit)*r°3 W^Rr Split-Multi Stage VQ(S-MSVQ) 
^21 ^>-§-^!rT=f . S-MSVQ ^-Stt 46 bits7> LSF 31^ °<J=* r SH 

-S-^S]^ oflS.el^ Aj^Kg- ^A]7l7l ^S, full VQ J±nRr 

3^ oflS-H]^ ^ T^l^i 7Mi4 ^1S.B1^=(28 + 2» 

+ 2 6 + 2 7 + 2 7 + 2 5 + 2 5 )^f i2J=^ ^-^^1 T^l^^ol 

4. 

< 20 > ^oflAi ^^o] LSF °^7>5}-^ jr^.*., x ^£--1- X| 

7ls|-Jl n|l S. el 7laV (memory-based) ^Ar^M (Predict ive PVQ)2f memoryless 

<y=7>s}-7](PVQ)^ DC&°1 XlT^ LSF Tfl^ «3]t|7> ^^4. ^Jltr °<M-Sr 
# ^*fl -£31^ tfls. ^ 7lti> ^7>s}-7l Predictive PVQ^Htt «9 3 «q^« 1 

AR ^1^711- A}-g-*H ofl^*V oflei «S|e1# PVQ5. ^V^-^nf. 

Outlier 4H*fl ^?fl^ memoryless ^Af °^}^7}o\] a^ PVQS. 

-fr#el€- 7^ el (Euclidean distance)!- ^ris^Rr ^«]ei# ^#3^1 
<#a>5). aflE^s. AjE»trtK 4ef^i ^Ar^r-I- $1tr e) 71*} 3 *><8=*>3|- 
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71^2] Outlier 7 J-it fltb «M5.e| 7]^ <£* r s|-7l^ *t*\) 

<2i> PVQ^r x\^r7\ &&*\ # nfl -f^*V ^-g- M-E}-£4. ^, °d 

^ tf]E^ *K-7> ^ 20 o]^-^ nfl ( n o} £ofl ##$ol II II lo ] ^K^ofl 

#7fl ^Cf. H^M-, ^3 *r^7> 20 nflofl^ » ^C«) II , o} 

7i*H ^S^S 1" ^ #^-g: 7>^Cf. Z1^7l ^ofl ^ ^ 

B>c|c # A r -g-* r a| <#7 r 5r^- nfl ^ ,£* r 7r ^^^7)1 ^t} . UL 

#*l-7l ^*r°} ^= PVQ (Product Code PVQ) 7} ^^l , o] Product 

code PVQ(PCPVQ)^ °^}^7) ^SKnormalizatiorOt!: ^ ^^r 

^=1- A}-^^ o^ W>J1; 3^3. A ^ ^= SCI! *C«> II Al-g-^a) 

7 r 3r^ 2]E r nl = i- indexing^ ^ojcf. 0J7H, Qi • )^ ^7lf 
QC II ^C«) II ,)ol ^^Ef ^>^-7)^ t^^M^, product code PVQ^ # 



oj^Tfl ^^2} °cf7>5}-7l^ oj:^ El |^^ nV^-o) 2| £f D| JE.-^- A> 

7l-5|-7l ofl ^£ a]lt ^-olE)- sf^ tilM^r R-8: oj-eflo} ^^-Al 3^. 
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<24> 3 ] V + ^ - RL 

^(Predictive Pyramid VQ)^ «H2.E)Sl 2)&M:= ^b] <£*>S^ (Pyramid VQ)# °1 
-8-tr LSF ^>2r7ll- JEA]^ f^£o|c].. 

<26> o] #cfl<* LSF °<J=^7}fe, LSF 31^ ^E}* ^^«>o> DC^^r^r 

^71(11)^-, VC<%&°} LSF 31^ *|i3(R(n))* zj-zfr °^%^\ °<J=*>3?-*r 

^ v\]3-€\7}»Y PVQ(12) ^ «HS.E|^ PVQ(13)2r, ^]3.?\7]*V PVQ(12)^f «1 

nfl 5.2^ PVQ(13)°flA| Z}-Z}- <£*>3^ oj:^ tfle] og ^ LSF Tfl^^jE^o) 

-fr#s^<?> 7ia]7> «JjE^ ajejjsH i^^^(14)3f, 
^(14)^11^ AjEJj^ «]Ei<4 LSF 711^ «jE^ DC^^-i: 7>^>^ 7>^>7l(15)# 3. 

<27> ^^tr «>^f AMR_WB ^ ^JlsM^] LSF Tfl^ ^a}^ =?-3z^ , 

split VQfif multi-stage VQ# £o| A}~g-f- full VQ^cf^ 1^1 ^3. 
3<4 &q Tfl^-i- 7>x)q-, o^s-j ^ d)] £e) ^ Tfl^o} Jl^c}. 

Str, memory VQ <?]sfl error propagation^ o> 7 l^rf. o]^*}- g-afl-g- 7 fl 

A]A)7l7l ^ ^^IMfe outlier* &°]5L *ll51&m ^ILS S>*1 & 

^.H JfJLS}- 7>^*V z^} tfi E ^ <g*|.fl.7l« A>-g-*Vcf. s.^r) > LSF Tfl^S] 
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Laplacian ^]JL^ <£*>3H 3^tr ^Ej-njc^ m&\ <£*>S*7l# *)--§- 3r PVQ 

LSF 31 afl^t}. 

£. isj <#7}-S}-7) ^iL'S ^-cf. -f^ LSF Tfl^ ajE^r <g 

^71(11)^- LSF 7)1^ ^B^ofl^ dc XlTl^c)-. DC ^-Sr°l 

LSF 7)]^ &\*\$r *HEE]7"|*V PVQ(12)Sr PVQ(13H1 <^£M, 

ZfZj-S] «3)Ei W7H^1 =-^^O.S <8=* r Sj-7> oj ifLoi *1 cf . ufl £5] 7 1 ^ PVQ^l 
d\)^ VQ^H^r <a^€ tflEil- 1*} AR <^1^7l» A>-g-^^ ofl^KTL, 6)} 

«r£ tflE^ *lEi<4<^ ^H-y ofl^ ofle^ «]Eil- 5^2}DlH VQ(PVQ)# A>-g-§> 

^ ^sKbtq.. tiloflS-El PVQ^l Pyramid VQ(PVQHH^ &\&\7} outlier*!] 

ig^o] ^7^1^ pyramid V(H full «]B^ ^Bfls. ^f^-^cf. z}- <y=^ 

7HH ^7}^ *m*3H- ^211 C J3 ^ojo] oj:^^ ofle^ -a-#Elclo> 

7| E] (Euclidean distance)!- «l-8-*H ¥r^£)^I, <fls|7> ^-^r -^iL^E] 

1- oj:^ tfJ E ^ ^Efl^. <#7}3|. 27fl^ <#7>3*-7H ^tr 

Sf ^2j-^o] <& O.TJ}, LSF7]- «y=7>5{-£]7l o]^o| ^ o^-gj.-g g^o] o^gj. ofl 

elilt^l 27flsi -B-3E]tqo). 7lE]^o) ui^^i jgtj.. 1- ^ ^ ^elrqov 

°l#*r AMR_WB -§-^ ^JlsM LSF 7}]^ °^>^7]1- Afls 

3- *\)5L2] ^4 Tjl^^l- #01^1, H1S#3J|- 

SD(Spectral Distortion)!- 711*1*1^] ^ oicf. 



18-14 



1020010015675 #^ 2001/11/6 

<30> <?\6\1*\ oj^ig. ^]d\)6\] eT^H °1 ^^^^^1^, °lei^r ^*H1 

^ oi ^ o. *\ma>}z\±r $o] oy^s} °1 u s v ^°l £ 

[I^^l Jl-41 

<3i> ol^-aif ^o] Mj-xgofl ^s>^, 3*} tfjB]^>^-7lSl A>-g-34- safety-net^: 

LSF 7)1 °^>5l-7l<Hl H^^^ SD ^ #31&<>1 irLE.^- 711 
^4 El STfl <r ^Cf. o]E^ °<M-3j- 

7l» ol-g-s}^ IdB^ SD ^71 ^«fl A}-§-£l^ ^ «1E^ 7 } 39bits^*| 

AMR_WB -g-^ ^JlS^HH -SL^sl^ 46bits°11 ^ 7b it si- €^ 4 s 
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LSF 31^ *|E)€- <y^«M- DC^-g-* *fl7i*Hr ^7l^, 

#7l DC#-£-°l x)ti^ LSF 31^ El* ^ ^^o} o^gj.^ ^i^ei 

#71 nflS.el7l«]- «J}El^>Sl-7lSl- HHS.S1 ^)Bl^>^-7HlA-l <%AQ% 
<^7>^tf]El og^ LSF Tfl^Bl^ -R-#Bj^tt 7^7} ^fa^E] 

#71 i^R^^H ^>^.^Elsq- %7] LSF n^r DC#-g~|; 

7RHrRr 7R>7l!- ^^'AS *}±r #cfl<* -§-# J^fcj^l-g- LSF 

3-71. 

2] 

*ii i %hi 5a°H. 

#71 ^l£2l7laV rfjE^^>3-7l^, #71 <g ^ LSF Tjl^HjEi* l*> AR «^l#7l 
«• A 1"§-*H °fl^KlL, oj^ LSF ^|^tf|E-lS|-^ *}olol ^acHlE-ltfl 

Eil- ^e^l-EL ^^s^Hr ^iS ^-cfl^ -g-^ jjLjr^l-g- LSF 
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3] 

*n i ^°fl sa«H^, 

#7) alnflS.^ ^B)°^>^-7lfe, >^7l <8^ LSF 7fl^tf)Eil- #(full) 
^EflS *S)B\<#X}$t*}±; ^ #ctf<*j ^ ^ 51-71 -g- 

LSF °J=7>5>71. 
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